-1- 'PROCESS FOR SUPPLYI NG A CHAMBER W TH GAS AND METHCD
OF REGULATI NG THE CONTENT OF A G VEN COVPONENT OF THE
ATMOSPHERE | N SUCH A CHAMBER 5 The present invention relates to
the field of tunnel s or chanbers supp +ed with gas in order to carry
out .operations under an atnosphere, such as, for exanple, heat - t r eat ment
-OﬁégatTons, soIFering oper ati ons, operations of packaging food
products or cool|] oper.at.l ! s The
present invention rgﬁ&ﬁég§p .k %bBBinﬁb A Wiy 'ANDthe cont ent
of a given METHOIE [OF REGUIATING SETHE GONTENT ORPHGEIVEN COMPONENT pr ocess
for supplying gas To a CHATRE!  ambd SIRLGIIN igtits ' Trimtlset | ng et hod; - and
- the application of thi = t he cases of
heat-treatnent ovens or sol dering ovens, or else of ovens or nachines
for sol deging/tinningne SLESEALN I EHPIRAENS1adksal 61 Natd V1S of
chanbers tor 20 the packagi ng or coollng of,f?Pd roduct s. By
way of illGYpRaisoer cRamders  gRRpdicdywith «qas i, ordey k9 CARLLY for
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e refl ow S ering of electron Qrponen | rcuit 25
machi nes fothﬁg_&é9th‘8In&eri ngqqﬁr%rﬁcir?él%? el eéc lr(gér:]lrgﬁé corgwgggéﬁfﬂs),ﬁg'
whet her theseperehiines arefdegiapkediag foadnelrradiets ar ®rconpbeldng
seal ed oygr Bpgkétgghgrﬁsin engyh Qkekhey are provided with shrouding
syst ens extendi ng above the so 8er yath or to a greater or |esser 30
extent. | argely aroun@hehpgesendednyenkipn sedateotO: encl ose, for exanpl e,

the preheat zone.-. 5 method TWE PEeBLeAt@hgay ecvatahlty enceunyered by
component of the atmosphere in a chamber;

- a process for supplying gas to a chamber,
15 implementing this regulating method; and
- the application of this method and of this
process to the cases of heat-treatment ovens or soldering
ovens, or else of ovens or machines for soldering/tinning
electronic components, or alternatively of chambers for
20 the packaging or cooling of food prbducts. '
By way of illustration, such “tunnels” or
“chambers*” might thus, for example, consist of heat-
treatment ovens, soldering ovens, ovens for the reflow
soldering of electronic components on circuits, or else
25 machines for the wave soldering/tinning of electronic
components, whether these machines are designed as
tunnels which are completely sealed over their entire
length or they are provided with shrouding systems
extending above the solder bath or to a greater or lesser
30 extent 1largely around this solder bath in order to
. enclose, for example, the preheat zone.
Two problem areas are usually encountered by
users of such plants: |
1) The instability of the atmosphere employed:
35 Mention may be made here of the widespread

example of applications in which the wuser tries to



users of such plants: 1) ,The instability of the atnosphere

enpl oyed: 35 Mention may . be nmade here of the w despread
exanple of applications in which the wuser tries to

stabilize the residual oxygen content of 2 ke nitrogen- based

at nospheres enployed in these chanbers. Thi s problem area of
stabilizing the atnosphere enpl oyed i s, . of course closely linked with
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necessary fontaekdebireg tbe €REPOIEREL | AN resIealal bxygen or other
oxidizing gas in this atmosphere), or else to
instabilities in the heat transfer employed in the
15 chamber due to the observed instabilities in the
atmosphere employed, whether this be instability in terms

of composition or in terms of gas-flow rates.

The observed instabilities in the atmosphere are

. more generally related to the production rate of the
20 chamber "or to the external conditions surrounding the
oven, for example possible draughts.

In this first problem area, mention may be made
of the case of ovens for the reflow soldering of
electronic components on circuits, so-called “convective”

25 ovens, which therefore carry out the heat transfer
necessary for soldering the component in an essentially
convective mode, circulating very large volumes of gas in
each zone of the oven.

It is known in fact that at least some of the

30 =zones of such convective ovens (in particular the hot
zones) operate with a gas recirculating (recycling)
system. In these recirculating zones, only a “relatively

- low” volume 1is regularly added, in order to compensate
- for the gas losses involved, in particular wvia the
35 extraction chimneys or the inlets/outlets of the oven.
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be representative of the subsequent operating conditions.
15 It is then necessary to modify the flow rate selectively
supplying such or such a zone of the oven manually,-
thereby giving rise -to ‘considerable variations in the
flow rate in the other zones of the oven which require
manual readjustments to be made zone by zone.
20 In order to illustrate these considerations, let
us thus take the example of the adjustment of such a
convective oven, supplied overall with a flow rate of
50 Nm?®/h of nitrogen, this adjustment being carried out,
for example, in a very precise and stable manner using a
25 mass flow rate regulator present on the upstream side of
the p'lant (upstream of the set of lines serving all ‘the
zones of the oven). Should it be necessary, in the
adjustment phase, to drop the flow rate in one of the
zones, for example from 20 Nm®/h to 5 Nm’/h, the regulator
30 will continue to supply the oven with an overall flow
rate of 50 Nm’/h, and therefore distributing the 15 Nm*/h
excess over all the other lines. It is therefore found
that the flow rate in the other 2zones will be
irremediably modified, thus also modifying the heat
35 transfer which occurs therein, and therefore the overall
quality of the components produced (it will be recalled



50 Nn{err]/h of nitrogen, this adjustment being carried out, for
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regul ator present on the upstream side of the plant (upstream of the set
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the production breaks), or the fact of optimizing the

15 composition of the atmosphere used, for example the
residual oxygen content tolerated in the atmosphere in
the chamber depending on the characteristics of the
components treated in this chamber (for example, the
level of oxidizability of the metals treated).

20 Considering the example of nitrogen-based
atmospheres, having a controlled oxygen content, one of
the existing approaches for solving these problems may be
termed the “flow-rate-regulation atmosphere control”
approach.

25 According to this approach, a certain adjustment
(flow rate and distribution of the gas injections into
the chamber) and a chosen supply of nitrogen, of a given
oxygen purity, are employed, these being sufficiently
limited for there effectively to exist wvariations or

30 perturbations in the operation of the chamber which can
cause the maximum permissible residual oxygen content of
the atmosphere in this chamber to be exceeded.

The gas supply chosen is then used in combination
with a regulating system making it possible, when the

35 measured residual oxygen content of the atmosphere in the
chamber exceeds a given threshold, because of the



conponents treated in this chanber (for exanple, the | evel of
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adjust in terms of flow rate, and the wvariations in the

15 flow rate employed in certain zones of the oven, such as
conventionally in the key zone of the reflow peak in such
soldering operations, lead to considerable variations in
the other zones of the oven, and therefore overall to
instability phenomena in the process itself:

20 - the flow rate variations are, on the one hand,
the source of turbulence, promoting the creation of air
intakes into the chamber (modification of the equilibrium
in the gas movements) and therefore degradation of the
quality of the atmosphere in this chamber;

25 - as described previously, a variation in the
convective heat transfer carried out inside the chamber,
and therefore in the quality of the soldered products

--.obtained on leaving this chamber.
The present invention is intended to provide a

30 process for supplying gas to a chamber, and a method of
regulating the content of a given component of the
atmosphere in this chamber, making it possible to remedy
the various technical problems raised above.

The method of regulating the content of a given

35 component of the atmosphere in a chamber according to the
invention, the chamber being supplied by a supply network
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at nosphere i a ¢ acco i'nventi on, e cha elng
suppl i ed by atepgply network - 6-

whi ch inghudes at jheaske 0@%dgéﬂgnybflnghgon@ggggd|dbmﬂdhentup§fre@ﬁb part
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at least one
predetermined  control value for the content of the said

15 component of the atmosphere in the chamber at the said
point; and '

c) where necessary, the pressure of the gas at one
of the points in the network is wvaried, depending on the
result of this comparison, preferably one of the

20 following points:

i) on the primary line or one of the primary lines,
upstream of the point of connection of the first
respective secondary line to the relevant primary line;

j) on the primary line or one of the primary lines,

25 between the two points of connection of two of the
secondary lines to the relevant primary line; and

k) on the feed pipe upstream of the upstream node.

As will be clearly apparent to those skilled in

the art on reading the foregoing, the regulating method

30 according to the invention therefore allows selective

" control, via the pressure, of the flow of gas supplying

all or only part of the chamber, the pressure (and

therefore the flow rate) variations caused in thé

relevant portion of the network then being strictly of no

35 consequence to the rest of the network, and therefore to
the rest of the chamber.



itself supplied wth gas via, a  feed pipe, S characterized by

the i nplenmentation of the foll ow ng steps: 10 a) the content of
the given conmponent of the at nosphere in the chanber is measured at
at | east one point in the chanber; =7-= b) a conparison is nade
with -at |east one predeterm ned control value for the content of

t he said 15 conponent of the atnosphere in the chanber at the said
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made during step b), of generating a pressure control
value Cp; and
c4) this pressure control value Cp is transmitted

15 to a means capable of comparing the pressure measurement
of step c2) with the control value Cp and of accordingly
modifying the amount by which the solenoid valve is open
in order, where necessary, to bring the said pressure

" back to the level of the control value Cp.

20 It will be possible, for example, to employ such
an embodiment using, as the data acquisition . and
processing unit, a system which is quite sophisticated
(in the sense of artificial intelligence), typically a

- regulator, and as means of acting on the proportional

25 solenoid valve, an electronic card, thé “transfers” (for
example, the transfer of a content measurement) and the
“transmissions” of data and the feedback operations
between the various means of the system accordihg to the
invention taking place by all means known to those

30 skilled in the art, such as the transfer of 4 - 20 mA
signals, the transfer of 0 - 10-V signals, the transfer
of a computer logic signal, etc.

As will be clearly apparent to those skilled in
the art, Acquisition unit and Means of acting on the

35 solenoid wvalve may - also be integrated into a single
entity.



step c) of varying the pressure at the chosen point in the network is
carried out in the follow ng manner: cl) a solenoid valve with
proportional control is 5 placed at the relevant point in the network;

c2) the pressure of the gas near this pei&t is measur ed downstream of

t he sol enoid val ve; c3) the neasurenent of the content of the given
cbgponent, obt ai ned during step a), is transmtted to a 10 data acquisition
and processing unit pabl.e,, dependi n sur nt
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the art, AcqdPFifirofush 3 ﬁ%l ﬁ' %€-acting on the 35 solenoid valve
may- al so be integhicechew npoesaursi ggherol emtliney. redefined by the

15 unit, then makes it possible to re-establish the defined
content of the component of the atmosphere in the chamber
at the level of the desired content control value.

The electronic card, on receiving, on the one
hand, the pressure measurement and, on the other hand,

20 the pressure control value modified by the regulator, is
capable, again using an algorithm which is appropriate to
it (for example, of the PID type), of modifying the
amount by which the solenoid valve is open in order to
re-establish the required pressure level downstream of

25 the solenoid valve.

This first embodiment may therefore be called the
mode in which the operation of the chamber is “pressure
regulated” because of the fact that. the content of the
relevant component is regulated by acting on the supply

30 pressure for the oven.

According to another embodiment of the invention,
step c¢) of varying the pressure at the relevant point in
the network is carried out in the following manner:

cl) that 1line of the network where the relevant

35 point lies, whether it be a primary line or a feed pipe,

is subdivided at the relevant point in the network where



- 8- It may be inmagingd that the data acquisition and
processing unit, which is capable of generating a pressure control val ue
Cp, does so according to a predevel oped mat hematical algorithm which is
adapted to 5 the situation to be managed; 2depending in particular on t he
type of chanber in question, on the type of operation carried out inside
t he chanber and on the type of prOduction handl ed, but al so on the
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of | ogi c, 5%{%]] &af q_ﬁ'é/gi uggeanty
val ue, redefl ne thgé un| td: W}Elen 1! erseslsf possi LPéfn?& g egta | Sq’l t he
defi ned c&qvmﬂtlzﬂam hefcdhsoneeterpid h@a&tfﬁnsmb@r echwmwéeat;rhaﬁrﬁélr of gt

the level of df1e degi rege cw;ﬁ%ts CPIhEéQ' b\éablge connected agHi® etgctimdi C
card, on rece|V|n k t he pressure measur enent and, on

t he ot her harfd eé@gf%ehd?%s%%r&‘%d?ﬁ?mr ‘al ue nodified by the regulator, is
capabl e, again usicr) areatigonift ithevhthbees mmysad-aferitcing valteer is
exanpl e, of the Pl pe).... 0 f h t. b ich the sol enoid
val ve is oper?r%se{)aé(%/ reée%e ﬁ/éoclfi| ]‘f] %’ne G Zlgﬁ?érhéd élpnr%ws]sur e | evel
downstream of 25 tdi¥) sdtlfemomdaamiment of the Toeindehtr sofenbineli reitenmy

thereforg e &ﬁﬁalcf&ﬁ@e ptIPA4 utingh 48 0B fatl'sontfléné:{ﬂfttfc@&”%f ds

"pressure ecause of the fact th he content o
rel evant conpiiteht aFguisatianety REPFRFSHRTL H@%pﬁ??agéepr&%ﬁ@lfrkﬁ t he
oven. on tH¥REssngedOcanteher agabedi raat c@iinalif@.sth@d&fdeOfdurlngSt ep

c) of varying.,he pressure at .the.relevant 0| nt in netvvork I S,
carried out i etHwe%f)dll i NG SH&T %éF’ElY opel 1BP) h&t ‘?# SRE RS k
wher e the relwmilards 3n porder | tesalidbet pessage bef athei gasy olnlllye iortca Hleed

pipe, i Pliad ded AluddiGe F& AU a R Ve THLd e diftdidegiher e
The “predetermined” pressure level in each line
is preferably determined experimentally under the actual
operating conditions.
The data acquisition and processing unit may in

20 this case also consist of a system of greater or lesser
sophistication, whether this Dbe, for example, a
programmable controller, a system of multithreshold
relays (tripping dry contacts) or a computer of the PC
type.

25 The comment made earlier with regard to
“transfers” or “transmissions” of data or other feedback
operations according to the invention also applies to
this second embodiment of the invention.

It may be imagined, on reading the above, that

30 the latter embodiment makes it possible very
advantageously to vary the gas supply pressure, over all
or part of the network, according to three predefined
discrete levels. This embodiment of the invention may
therefore be called ™multithreshold-level regulating”

35 (i.e. regulating the content of the component in question



-9- the pressure is nmade t,0 vary, into at |east three bypass

| ines, each of these bypass |lines being equipped with a sol enoi d val ve
and with a pressure-reducing valve lying. - downstream of the sol enoid
val ve, the downstreamend of 5 each of -flRe bypass |ines bei ng connected
again-to the rel evant |ine of the network; c2) each of the
t'hree pressure-reducing valves is preset to a predeterm ned pressure

| evel ; and : e a t c e of '

conponent, 88t§ﬁ%§§2n§€nﬁﬁgt§%ﬁ’ ,i%f%?%#gﬁﬁ?gnghgef6gﬁdgF§89digg
acqui sition ﬁﬁdppﬁd@§§§mﬁgednﬁbr@égQBﬁé)-depending on the neasured

content and on the cappakusay MRASIiE | 8AbodiméeP, it @layseechi Mgkter
openi ng one of the sal enoid valves in ordﬁr to_.al |l Qqw passage of the gas

only into t hef1dndifference,asintl e"ksFRAbI §1FalSPd SRR ekt Bpendle in
ghe "predgt etnianect'iomaallswreplea\relofn“emmallillye closed” preisdrtaldn, the
eterm ned expetri nentally under_.the . op Lng di i .
The data achF'%:i—'t iao(%lp?nld.}/ c{)rggestgllengccﬁ&%##&&n%%/tll%r?Zghg%ﬁlﬂs fcogfs]eggfaggﬁégﬁsi st
of a system dthgrefivee dunndggpron) sbphilsmiecathasgn. wibuber byt way bé
for exanpl eillu@grat%ﬂ?rama%% C@Qﬁémolfer“n?ﬁﬁ%figm&.fos@&”t ' b%i%@?' d
ry of the PC type. 25

relays (tri pgl ng d contacts) or a conputer ,
The = commenthengdenadsgr sedt bynithe unsigarwill tepen the gpeiepgidoyalve

“tr antsrri $6i |08§" tﬁ%l siatn@t Qihi@l'?ﬁgrs fradhack an% ey ag%irék?ﬁst@clﬁ&ﬁéihﬂ?tbobbhe

i nvention also a ies to i §.5€eco enbodj nent o e invention.

It may be i nBYFRER, & eadfg f”l’réiabo’\&gl,o"f hagh?,o cpﬁgneﬁat t@?l&enﬂéﬁi ment
makes it ppessbhkey Meryse welvaloageoushy tsolemvid heabes fppkite
pressure, ngflighl line, of course, being not in operation since it is

“normally closed”. .
15 ' By way of illustration, it will be possible to
employ the following pressure levels:

-~ in a first bypass line, a pressure-reducing valve
preset to a first pressure level P; corresponding to a gas
supply flow rate, downstream of the pressure-reducing

20 wvalve, which may be called the “standby” flow rate Qs;

- 1in a second bypass 1line, a pressure-reducing
valve preset to a pressure level P, corresponding to a
gas flow rate, downstream of the pressure-reducing valve,
which may be called the “production” flow rate Qp..a;s and

25 - in the third bypass 1line, a pressure-reducing
valve preset to a pressure Pg;; corresponding to a gas
~supply flow rate, downstream of the pressure-reducing
valve, which may be called the “filling” flow rate (or
the “turbo” flow rate) Qsii-. |

30 The respective position of the three flow rates
being [sic] as follows: Qs < Qprod < Qfil1.

Such a regulating method may then be used by
supplying the chamber, for example, in the following
manner:

35 - when starting up the chamber (whether this be,
for example, a heat-treatment oven or an oven or machine



or part of the network, according, to three predefined di screte | evels.

Thi s enbodi nent of the invention may therefore be called

"mul tithreshol d-level regulating” 35 (i.e. regulating the content of the
conponent in question -11- -10- by

acting on the supply pressure for the oven according to predeterm ned
t hreshol ds). According to this enbodinent, it my be a matter

of lndlffere o] oigd v [ t "normal |y
open" -or no? %%I Ia?/hél oé'/sgé%a é}t\?lorﬁgl}(ﬂeo(} igs?r&égct ncr? H&foorp%q'hteg ak
conf|gurat|oﬁl@ﬁ@senfibllugerpmaﬂg is @amédeﬁorQUtur¢urqunnWhﬂuhIiuhe
chosen. Thusc Q}ﬁbIé@‘y ]([].gs sup?i%EHStwrlactH ?‘a ' nthgeén tslﬁl.lcf;g” Ny PRLLY l(iln%sed

val ves, sen t he uni e sol enoi d val ve
of the Iine %ﬁ#&ﬁ léndeQPFEGtéPnthKE %ré%ﬁ rnhﬁQﬂS%IJlB@es tP@Fﬁé@rebn,
and w |l 5 abkdwg theseehannel which was - preVIoust in use to close

th I id I t.h t.h f t

since 1115 - normiity digsti phase of FEHISSy EncP gfepberonis” "
wi |l be possmbliathdned eﬁprowatmeeﬂwﬂummdngtpmessumﬁ,lewhieh may, for in a
first bypass L{'aﬂlﬁ’lea Wgﬁ?lfr%n[ eéj%éhp%l\ﬂ’ﬁle/ﬁes t'fc? g%lve?%%e{:&ag E!fr ﬁl&n‘&"t% sure

| evel P[err] —corfespon ownstréeamo
pressur e- r eddePs§Iing eal ﬂﬁmaﬁcﬁﬁyobelﬁaﬁwéétﬂﬁ@ " st andby" flow1rate

Jerr]; 10 - ina S%ﬁa‘iﬁd dYPassadidy RAESSeiLIRgdushidyd rivakve
preset to a Etiﬁsure I P errL grrespondlngﬁto a gas flow rate,
downst r eam of 1t-hé"fr eB F@ r édtuc ﬁ@ vaPge, pret Péﬁena§°bep€§VF€& t RBY

“production" pkbdwctat eoQme r [tremte25from enténitde thdi chabpeass thiene,
a pressure- rgﬂgﬁbm/raﬁxﬁ?l regginéf ?ﬁgdgss%%g PQ@ d%%ﬁprreggend%g% to a

gas suppl y € stre ressure-te
operation in dquestion (depending on pre- establlshed

15 criteria).

Likewise, during this first, £filling phase, it
will be preferable in many cases to avoid taking
measurements of the content of the desired component in
question of the atmosphere in the chamber, the atmosphere

20 still being in the filling phase, and it will therefore
be preferred to 1leave the analyser (necessary for
carrying out the measurement) on purge (for example, on a
nitrogen purge). These precautions for protecting the
analyser will, as may be imagined, depend significantly

25 on the analyser technology used;

- after the predefined filling time tf1:  has
elapsed, the system is then ready to allow entry of the
products to be treated and to start measuring the content
of the relevant component of the atmosphere in the

30 . chamber.

This then corresponds to a second phase, which
may be called the “standby” phase, in which the data
acquisition and processing unit closes the solenoid valve
of the ™“filling” bypass line in order to open the

35 solenoid valve of the “standby” bypass line whose
pressure-reducing valve 1is preset to a pressure level



val ve, which may be called the "fjlling" flowrate (or the "turbo" flow

rate) Jerr]. 30 The respective position of the three flow rates
being [sic] as follows: err] < err] < derr].- Such a
regul ati ng nmethod nay then be used by =-1upplying the chanber, for
exanmple, in the follow ng manner: 35 - when starting up the
chanber (V\ﬂet her this be, for exanple, a heat-treatnent oven or an
oven or nmachi ne t he_sg ri nni of ron
conponents), cprresponAding ¢ £p; na:kb%asguPéﬁar% u?ggﬁri n"gjlf | ch"‘)tachs
chanber is sprpldefdned agdsinda "standoy flpppasdd e being in

operation (the other a;ypggﬁ hge% tg&ﬁﬁ%ﬁerérbgﬂu@ws@&)be treated

This first phase t he mai nt aj ned fo

predefined t e dpescpedm(wn@faw byexanmstedeckdop f Feith fae’(w hlfut es

to a few tengQfrHdiit 8% théleRInMive onitee anpl Iaca:;reateﬁ tes tiedsserl 0
It may be 1rmagined that durin this first, (ff hase ..t w ||
be pref er abl itsFanGs, entPgkyean ducte t oCBBVEYREt e erron{:]%hgggl nd:ktene

chanber, the compoHaiiertdothy eénbeamge r eidyhé ochembey) ng thet swiwem is

operatlon I n questi.on (dependin p st abl 1 It

Li kew se, r%r?d‘ t if's % a5% ?’ngh lﬁabg tb% bgtj)fgmdl ﬁ:}gé “li‘Jr eré:b e | n
nmany cases tcplrmsn dlmakrhng:h thmadaterr@mtwl@flttll%l oii‘rdenroéﬁsﬁhé%éﬁlrfed
conmponen e he agy , »tptle,cg;dm

20 still e| ng | ?d}ﬁ) &;&hase ? tll&het Gl e

it wll therefore referred
to | eave thehMRﬂ%%ellQﬁec@§§a#99f5he solen01d valve correspon 1%

the third bypass line.
Advantageously, during this production phase, a
delay time tyra, for example of a few minutes, may be

15 defined, after which, if a component to be treated has
not again been detected at the entrance of the chamber,
the data acquisition and processing unit will switch the
system to the “standby” mode (it should be noted that
this time ty..a May in some cases be much longer than a few

20 minutes since it is necessary to take into account the
residence time in the chamber of the product previously
allowed into this chamber):;

- after the production flow-rate conditions have
been established, a measurement of the content of the

25 relevant component of the atmosphere in the chamber may
advantageously be taken, in order to allow entry of the
products (which, it will be recalled, are detected at a
greater or lesser distance upstream of the chamber), only
if the measured content is below a threshold Spred?

30 - advantageouSly, if at any moment during the
“production” phase the measurement of the content of the .
relevant component of the atmosphere in the chamber

- reaching the data acquisition and processing unit is
above a first predefined threshold S1 (S1 is preferably

35 greater than or equal to Spwd), the unit will switch the
system to the “filling” bypass line and will wait until



carrying out the measurenent) on purge (for exanple, on a ni trogen
purge). These precautions for protecting the anal yser will, as may be

i magi ned, depend significantly 25 on the anal yser technol ogy used;

- after the predefined filling tinmel3efill has el apsed, the system
is then ready to allow entry of the products to be treated and to start
neasuring the content of the rel evant conponent of the atnobsphere in the

30 chanber. th d
may be cal | ebehe MERSHEB "Sdﬁ§§ corre o Stﬁ C%aseggfgwph%§e’§@y‘ﬂa

ach|S|t|on and
processi ng Upiriedeltesed ridade slmtesimbkivas%, efalt hieo " Pr| lliewp bBypas$hs ne

in order to ol eno e .ef e & Eﬁﬁg) b S dﬁﬁa%
pressure- red3:c gsth\?)g'ld\?;e%llss fl?e%é#‘?#a gr &htséure&f eve of PtReST siftose
-12- corfr dskm)n@itmrgSpherethB thgpsihpmbergy aklawinghfhe sygsem to
pr edef | neq, agJgldis At Aiibhd I dRIct 1P ode - as soon as a
conmponent or pro uct to be treatéd det ec g &f examl e, by a
detection cell) at tH&s Eﬁ??%ﬂﬁ%’%@r%%El%%aﬁﬂgP e d?”gﬂbrgﬁgeﬁqﬁt
Itﬁssert di S@%%éﬁ?\ﬁil@@dﬂ 08 Elh@mmw émtrod:aientg theing eomymiEm s to
e entrance e cha t he s em ) h b
called the ﬁF%d ?%ﬁ"nq%oéhaﬁquéﬁﬁnchkiﬁllgé %E%%gﬁ éPt?bn an &Sﬁnﬂay ©
processing umiypak® bimeshedt tiwy bgstiomginedi sthat mdt wauld halso be
" product H_%Ey[g)os RS &i%u@p&&wti splRnehd ¥abye eer taspendiduntt 0

the thir ass ageously, during this production
phase, a dava}l’qmqre t [tér r mSef op eﬁ&ﬁ‘ﬁ?’é RawLRGy TRt EOT méy e

defined, af g Ml broddctdi OPEPESELt @hBankledt athiiSsystem having,
to be sure, an overall lower performance but being one
which could be adopted by a user for reasons of

15 simplicity or of cost.

Likewise, it may be imagined that it would also
be possible to use one or more additional bypass lines
compared to the three-line system described above, with
predefined and preset pressure levels in each of these

20 additional lines, for example in order to create a flow
rate level above the filling level mentioned previously
and employed should the content of the relevant component
of the atmosphere in the chamber exceed a relatively high
predefined level, therefore justifying the purging of the

25 chamber with a high flow rate but also, for example, the
taking .of safety measures, such as audible or visual
alarms and/or the ‘prevention of components to be treated
from entering the chamber.

Still by way of example, a fourth bypass 1line

30 could be used as a chamber-purging safety line, in the
case of a configuration in which the three solenoid
valves are in “normally closed” mode.

The invention also relates to a process for
supplying a chamber with gas, employing the method of

35 regulating the content of a given component of the

 atmosphere in this chamber, as described previously.



not agai n been detected at the entrance of the chanber, t he data
acquisition and processing unit will switch the systemto the "standby"
node (it should be noted that this time t[err] may in sone cases be much
| onger than a few 20 minutes since it r#4mecessary to take into account
the . residence tine in the chanber of the product previously al | oned
i'nto this chanber); - after the production flowrate conditions

have been establi a égg? of . th ont.af. e r vant
conponent of the at rn?g’gl%gre I'n iHe C ;gntblgjrs rra§n8 %?\%R?fggg%uslzéf be?bgken,
in order to RFes@nént rynveénthen wWiddduceBerdRi chfrem withe pefpédawing, are

detected at Bescr§p®abar o drtrBmelits,aNFiRrdiP Py Gy Obrt he1688FRe i bn, ONl Y
i f the neasured content is below a threshold S[err];” 30 -

advant ageousPyt MHWPl@inggnno ppldRitafipRng Wikd  TOLSTSRRG i of® phhSe the
measur enept gppbhdedodrartingls tikewhichel evant conponent of the at mosphere

I n the chanber reaching the.data a .St an | nitei '
above a first preaef'ﬁggr hrgsﬁgldasfﬁ%%%akémﬁgé%e$%§f§§§§§ég?%§té%ft%an or
equal to S pplehk, whichni ineibfleswiachchdmber ssygptldrad obyhea" f Blihigdg”
bypass |ine L.l It I 4 ; : 13-

t he rreasuregg'dné%% er%}tﬁle %Al%hacﬁ(ou%eﬁ%s\ﬁ%talv%e%%%o da ]éretla%iré?gr %r%ed

t hreshol d ( Sgpnnegtigd:t oadlowéng t hawrt heones t fesidied shamoery e§pecbeof
the contept gfipphecaownenedhas; of the atnosphere in the chanber, allow ng
the systemto g be rﬁ%urne o.the "pr.oduction"

node. . T
pressure-variati on efbdUtrfent Wi ch %qiﬂmatlcbeﬁﬁpﬁﬁ§%?F%Eﬁ°Fs‘g? a
preferred enppdhttenthiclsi nhclgled e wavéd-sdldecing f machdnepbepplied

INBL: ijng{ 'gf)agxg@éﬁ gDaré)dUEEi Oan) net’wgilfga%%x)iln%estwé t pﬁ%a?? ilrﬁgég',edthggg it
themselves being supplied at an upstream node via a feed

15 pipe coming from the gas supply, four secondary lines
being connected to the first primary line, while six
secondary lines are connected to the second primary line
of the network;

- Figure 3 is a diagrammatic representation of a

20 system allowing pressure variation at one of the points
in the network aécording to the invention; and

- Figure 4 1is a diagrammatic representation of
another system allowing pressure variation at one of the
- points in the network according to the invention.

25 Figure 1 therefore illustrates the case of a
continuous oven 3 which may, for example, be a continuous
oven in which a heat-treatment operation or a soldering
operation is carried out, for example an operation to

- solder electronic components to a circuit. In the latter

30 case, a soldering oven may, for example, operate in a
radiative mode (“infrared” oven) or in a “convective”
mode.

In the case of the embodiment shown, the chamber
3 is supplied with gas in four zones: the two inlet and

35 outlet barrier zones 4, and two injections into hot zones

in the oven (or else into a hot zone and a cooling zone).



10 possible, without departing fromthe scope of the present I nventi on,

to use a systemhaving two (for exanple, st andby/ producti on) preset
channel's, this system having, to be sure, an overall |ower performance
but being one whi ch coul d be adopt ed-y-a user for reasons of 15
simplicity or of cost. Li kewi se, it nmay be imagined that it
woul d agso be possible to use one or nore additional bypass |ines
conpared to the thre I|n e b eqefi nd
preset pressure Ievefarsh | ngegéz%mlgﬁgé{ekZ?% Illl"[él O&é}‘h ?ﬁegj for %%gr?& e
in orderI to d:ueame:fa g |simgle rmmaWellla%ol/eCPheeﬂtﬁﬁl hg L&Fe uDREHEFhed
previ ously | qye ho e gontgent e n@&qnt ongrd
of the atmosphere ;%rlimt% gﬁé E{lﬁ 5.9 SN eq) idme gl rode

nber exceed a relativel y_ hi predefined
| evel , t her efconagaiad Ay IROAATY gt nis t Har 282 c?‘n%mgle'r) WET 9 gt £ 1 ow
rag_eblblﬂ 3 S%héltlff d@ﬁﬁﬁﬂl%alﬁ &ga/rt :I:ﬁlﬁmag oMfargafrety. measures, such as

audi bl e or visua | ar s, an r the prevention of ts.

treated from ent eriify RHE h%ﬁb nnection ot € F}?I Fg§§8§/§;§/90ﬁltel%arbr% e,
fourth bypastHd nprifiargoul inhde medlas eachhamase,purgfagesaedt yoyi tdie in

_the case of @flguratlon in which the three sol enoid val ves are
in "normal |y cﬁ osed ‘fode. The invention also relates to a
process for supplBagly aecchnddsy Wit ghs, ienBrABIPRE e thet Rodh &35

regul ating tg%scre%ggﬁlﬂ 8 PresEmeRAeHt 70t wWHikh maya,t Wﬁéﬁh%fx%mplé hi s

chanber, ed previ ousl
char act er i st icon st ad\fanlaag€§16¥’r?ﬁ§d r%?%%bﬁFlo?hveQﬁl c?n f\kﬁ Etldng ge
from the felivayi ngf deHutpidfm afalanbodinient s thei versdry weef to

IIIustratlOn’throttle the flow coming into the line, or of a gas
panel, but, more generally, this means for creatin_g a
15 pressure drop may also be obtained by the configui:ation
of pipework used in each line, or by the configuration of
the nozzles for injecting the atmosphere into the oven,
at the downstream end of each line.

In addition, reference 6 denotes a pressure-

20 reducing valve which appears in the upstream part of the
primary line close to the gas. supply 5 in order, where
necessary, to reduce a first time the pressure of the gas
coming from this supply 5.

It will also be noted that, in the figure, there

25 are symbolized by the letter A; and by large black spots
possible locations on the supply network for the oven at
which it may be envisaged to vary, according to the
invention, the pressure of the gas 1in order, where
necessary, bearing [sic] any degradation in the content

30 of the given component of the atmosphere in the chamber
3, for example oxygen.

By examining these various options for varying
the pressure in the supply network for the chamber, in
response to a variation in the content of a relevant

35 component of the atmosphere in the chamber, it may then
be imagined that it is possible, according to the



but inmplying no limtation, wth reference to the 5 appended

drawi ngs i n which: - Figure 1 is a diagrammatic representation of a
pl ant which includes a chanmber supplied by a single primary line to

whi ch four respective secondary |ines ardé= connected, allow ng four zones
of the chanber to be 10 supplied wth gas; - Figure 2 is a

di agrammatic representation of a pl ant whi ch i ncludes a wave-sol dering

machi ne supplsi . Wi thega ' n r& | nget r.par [ . 1 hese
t hensel ves bel:n%%ngulﬁ\gﬂ'i e‘c:igat%daﬂniﬁis_t ?égfnéélﬁg%i gfavéjaeée)dltgg %l'il%e%glgcn]irtneg
fromthe gasch@pper, oodio Fadn@dr yilsi nes bei ng connected to the first

primary line, while sichtrolsgerndeny breesuzee HONPRE! §bilnd AL QAR
primary line of_.the net¥ohﬁ; - Flgur%vg is a diagranmatic
represent ati & 16C Y50 SPRFERLaIQbwithg pFERREY e QG 985 ohCatthfhe SHL 115

poi nts 5 n chlambeat \Bgr lamatcording to the invention; and - Figure 4
Is a diagrammatic _re t.at.i r siem al l.ow pressure
vari ation at one of ?%%ﬁﬁ%%}ﬁ¢§g€$% Pﬁ%g%é?§ofﬁya%§%r&qi? E?%hgiaows

i nvention. 2sontrol ofj §hee supnlieredotbe idhamhemt 8t thee laste thafee a

continuous oxReodddch ifRs (19h @éangq, be.a conti nuous oven in which
a heat-treatnent operation or a soldering operation is carried out, for

exanpl e an operat i onB¥o eXamgidir thectiBme cohperéntlersiarei Peuiseen n
the |atten 3@haasecomt 6] DEfid NEheV irdBdurd Oht eXHE| SoiRPendt endked it

di ati q oot - A 3 e’ B g
0t he case BPSEBIE DT TRIHE shBin diti climserte ' Farys Hopf et KALE gas
in_four zonesn phe mﬁ)ﬁhﬂeﬁe;amﬁéfycndmeﬂ harﬂher;zowéthéutanﬁetwmher'
i nj ections i iteeoﬂataﬁm%es B8 AFC1RYERY UayP! e d s A hOteBP1® TRIY, 2

cool i ng zone

y way of illustration, the pressure at the point A2
15 having been fixed, the fact of varying the flow rate in
line 1, (for example, during an operation of adjusting the
oven by acting on the throttling wvalve 7 of this
secondary line) will cause no variation in the other
secondary lines 1, and 13, the pressure, as already
20 mentioned, being fixed upstream of these lines while the
pressure drop is, moreover, fixed in each of these two
lines by their respective means of creating a pressure
drop 7; and

- similar reasoning could, of course, be applied in

25 the case of the point A3 of the plant.

Figure 1 dllustrates, well on [sic], one
particular embodiment, which is tailored to a particular
network configuration, but it should be noted that if it
were to be necessary to vary the pressure specifically in

30 the case of the two hot-zone intermediate lines 1, and 1,
a simple modification of the arrangement of the 1lines
would be carried out for this purpose.

With  regard to Figure 2, this shows
diagramatically the case of a wave-soldering machine 12,

35 closed over its entire length, and therefore compatible



The supply network for the chanber 3 consists here of a single primary
line 1 connected in its upstream part to a gas supply 5, to which
primary line are connected four secondary lines (1[err], 1[err], 1[err],
1[err]) emerging in 5 their downstreampdart in the chanber 3.

The poi nt of connection of each secondary line to the primary line is,
In each case, referenced by the letter (Jerr]. - Each secondary
line 1[err] is.equippe h. far e A e eogr 7,
whi ch Ty, O A i 4 Ao RRRERL el g Bl BSAUA Cof! Qs
throttling zormswe, of a shut-off valve which the user uses to throttle

the flow comng intoqfie keferefedf18 IrresgtHi . thut th@Drﬁlfg@tE‘erafﬂd Y,
this means for creating a 15 pressure drop nmay also pe oc%§ﬁ$ed HH%
confi gurati orﬁPUtled'-f BREEMSTR u§§d the e&lﬂ?h%”ﬁe agfls pylR hed 3P atih of
the nozzl &s idysect ng:t he 1at Repheitd velo ddotwethe flakihbe zone,
dewtremne f e ch r fer n S a
pressure- I\78n\?hlaaﬁi %eea?gﬂldﬁgghé 3%§tlrd%am%é;‘?)t ngg 3e
primary i ne tdieosmacﬂnrteh.e gas supply 5 in order, where necessary, to
reduce a first tinme t S S 0 LA e SYRRISE 5.
It will also be notef%§#¥éé? (HSéE%F%Q %hé¥§££% are sy nbot|§ed by the
letter A[enﬂSQ%dﬁﬂﬁpqeﬁ%ﬁhkﬂ%ck?sb@t§uPP b@@stFealB@&WP6#SQ9¥%4§¥%Hﬂuﬂy

network f1gf td¥e QRN Frimahi dlirdds mew,be 1@yi sagadh tQ:oYrﬂ'h)g e didig to
t he |nvent|on t he I(EJ)‘%(gssure aof |t necessary

g
bearing [si c[MPahF i On “1%%&%0?1?5?\&36“8?19“@ é‘P\F&’n %%?mgr]ignt of
t he at nospherfe@ddn plipechanhmnnecﬁbdfan ekbsplupshaapen. part to a RBjas
exam ni ng thsa% \5%)' us options for varying the pressure in the supply
network for ft a I n response to a variation in the content of a
rel evant 35 corrponentcanQQﬁ:?%tnb@ph(ﬁh@ i Primeryhanidére i 10 na§reherfour pe

i magi ned jtghats ddori g MPSEERLS: 18G0Nnd,N01109, t H®, which emerge in their
downstream part in the soldering zone of the machine via

injection nozzles 11.
Connected to the primary line 9 are, moreover,
six secondary lines 9, 9, 93, 9 95, 9, four of these

20 secondary lines emerging in their downstream part in the
tunnel in the preheat zone of the machine, this again via
injection nozzles 11, while two other secondary lines (9;
and 9,) connected to this primary line 9 emerge in other
zones in the machine 12, for example in the fluxing zone

25 1 or in one or other of the inlet/outlet barriers 13.

Here, too, the letters A; symbolically represent
examples of location [sic] on the supply network for the
machine at which,' according to the invention, the
pressure of the gas may be varied.

30 It may therefore be imagined that, for example,
controlling the pressure at the point A, allows the entire
gas supply for the machine to be controlled, while

- controlling the pressure at the point A, allows the gas
supply to the soldering zone of the machine to be

35 controlled, while controlling the pressure at the point As



-16- i nvention, to control the supply of gas to the entire

chanber or to part of it: - controlling the pressure at the point
Al allows effective control of the supply of gas to the entire 5
chanmber 3; and - controlling tmd8ressure at the point A2 allows
control of the supply to the chanber at the last three secondary |ines
(1[err], 1ferr], 1[err]) By examning the figure, it may

t herefore be h pr. ur.e, he nt es
it possi l?lﬁei%gq hg aénélgjc:]&f Bgy hf% vtglfef/ E’%eeﬁ% tgw %a](t?é OLAZitrrilPe(l;ne
of the second@oytllnlené@ ll[eerqqntrl{ld@q 1[err] without the other

secondary |ines beingdy an&’oé{"aYaafsb%@:ﬁ%(ict %’rﬁﬂ%@ur—gﬂi%n of PYn¥aY mefs
illustration, the pressure _at the poi nt A2 15 having been fixed, the fact

of varying tk’@einl hWRe ff 1t Y§LR RACR$IATVBxhApVELYdurithg2a$PSSdraS on

of adj ustisngnla@er, BNENpEsatirently t i et phing ofal Vends ofL ok hiahd
i caus 0 vari.ati,on | secaondar Li_nes

secondary |i wi | | .t
1[err] and rllﬁ)éfr?r O p 5éssaursé‘mpl§sm° rfg'gfﬂélllfﬂ o&meoﬁg&a ﬂ%lfT i xed
upstream of woifeshd ilnieesmidield e carriress omte frokhis, puopesear, fixed in

each of these tvo 1 iNgholYal "Yd IBIPER! ! dEAnSeol fealiiddhery |

pressure dI’Op 7; reasoni n cou cours
applied in 25dvam¢am180faq¢mrqﬂmmtt%3tlm imeept bon . to be able, megr@re 1

i1l ustraggs, noteldsarq) tbsSivary t?l%e gasPahigl) abraskediemenh, phivery s

tailored to a parti.cular networ k conflguratlon but it should be noted

that if it Pa\ﬁé'flélt FPHE IR REather gefupy ke nd ofr &SAMRI& ki FheaPointh 30
the case of Qe drwathothzonsoint eApEdnakenti nes doesibland stflectlively, a

oLPLe o 146l gn 8 P ALERSTRRl 1RE LLOSTace o fabS i
shows di agloarmnt(mln yzaras caBe wiy aofaesaspléeer ing somehiapplizations
15 it may be desired not to touch certain highly turbulent
zones, the variation of which might have major
consequences in terms of turbulence or of stability of
the thermal profile. By way of a second example, one of
the two injections 9; and 9, may be used as a gas for
20 propelling the fluxor (spray type). It is then strongly
- recommended not to regulate the pressure in this line
since such regulating would potentially result in
variations in the propelling flow, and therefore in a
variation in the amount of ~flux deposited on the
25 circuits.
Figure 3 illustrates one of the embodiments of
controlling the pressure according to the invention at a
point A; in the network.
One of the 1lines in the network has been
30 symbolically represented as a thick solid line, whether
this be, for example, a feed pipe 8 or a primary line 10.
The line is equipped at the point in question
with a solenoid valve 20 having proportional control, and
with a tap for measuring the pressure downstream of this
35 solenoid valve 20 by means of a pressure controller [sic]
21.



35 closed over its entire length, and therefore conpatible

-17- with operation in a control'l ed atnosphere in each of its

zones. The reference 13 corresponds to the inlet and out | et
barriers of the nachine and, in additiorlothe 5 synbols I, II, Il
respegtively denote the quxing zone, t he preheat zone and t he sol dering
(ssol der pot) zone of t he machi ne. Figure 2 illustrates a case

in which the wave- sol deri mac hi 12 is supplie | a A
consi sting 10_of_tmoTBﬁ|ﬂ£ﬁf4€iﬂ§s%ﬁxg%ﬁn§y§ﬁﬁW1 %ﬁngkg#r%%1gggggl§83 ream
n?de N whi chihs itlsel f faldpivied; wi hanges: vi & a datéeedqipiesigicynneendd in
its upstream pa
line 10 are P%ﬁfefgln@é%%ﬁ&egjﬂﬁﬁégéikﬁ (21a)jﬁ)as&? 10i:§? g %gegp%lnary
whi ch ener gecontensi rof adgmnenreanppaeﬂtudfpﬁeaﬁﬂ tﬁ@
machine vea ,tpbalfelde®n iR0Z2h@S Lthamber and con a&%%edthQsth%Ohtbmﬁry
line 9 are, noreover, Sl X secondar I|n %grr [ er
o[err], 9[erHRpasyrement mifh 7 FHEEE bove HSn Ry 4 quﬁp 4&9 k@ﬁﬁuﬂr
gggnﬁtcegnlp@ﬁbewnéémponeﬁ?naehfhﬁmem¢gpﬁE£éhinn&hﬁ ehamharhlmhujhls
[ nj ection nozzles [ e
E&néc?ntto t‘Fﬁ%tlb‘?f maY?lP?ne oD i1 feded| 068, (q‘tﬁ”]

and 92) conn energe i -t her zones in't
nath?e 1?, bgfoaehmﬁd3|n t he fIUX|ng zone 25 1 or in one or other of the
i nl et/outl.et barrier % r I

0 din Qomba®isbhe | ehtersideitim of
synbol ically represent Jp l }#—%ocgtm}ponlsm c] on éhe gﬁjp |y ne)twor k

for the miblel nenat véd CHS a@%@@]@ﬂ?—tg afo gﬁEeFﬁ*v'éﬁgl t k&ans e of
the gas may hesgried new pressure control value which has to be

applied to the relevant point A; in the network, which new

pressure control value is transmitted to the means 22
15 (for example, an electronic card), which means therefore

regulates the pressure at the level of the point A.

To do this, the means 22 receives (24b) the
pressure measurement made by the pressure controller
[sic] 21 downstream of the solenoid valve 20, compares

20 the measurement received with the pressure control value
generated by the unit 23 and acts, in a feedback mode
(24d), depending on the result of this comparison, on the
amount by which the solenoid valve 20 is open, in order,
where necessary, to bring the pressure downstream of the

25 solenoid valve back to the level of the pressure control
value generated. ,

Figure 4 illustrates another embodiment of a
pressure variation, for example at the point A; in the
line 10 of Figure 2, upstream of the four secondary lines

30 10,, 10,, 105, 10, (the pressure-reducing valve 15 will
then be preferably omitted).

To do this, the primary line 10 has, at the point

~A;, a structure at which it breaks out into three parallel
bypass lines 30,, 30z, 30; which, in their downstream part,

35 all join up in order to be reconnected to the primary
line 10. '



30 It may therefore be inagined that, for exanple, controlling

the pressure at the point Alerr] allows the entire gas supply for the
machine to be controlled, while controlling the pressure at the point
Alerr] allows the gas supply to the s@Pdering zone of the nachine to be
35 controlled, while controlling the pressure at the point A5

-+18- allows the supply of gas to the preheat zone of the machine to
be controll ed. to speci f | I gyGatiQn Li has
been shown. If it \Ae;Echecggéquf/’ tgi?/%ryfgi nedalﬁg%gf%t %an%te)rl,ehgﬁé

pressure onl yailwet hergspecivelneslin2 3dnd 31s) 168d owilh andpg8ssarsinpl e
modi ficationp@fybRggar r@QE\?@EnLdowlndstQ{)eaInhe bEnese il d A HRYid edvallyef or

t hi s purpose. ) shou e noted that it 1s extrenely
advant ageous (BeEBREEAYSLY tRer i d9entd%h-to be able, where 10 necessary,
to vari t?e gas squh}s Preasisaifivd Iy aA%léé&ribe@ﬁr b‘a@!lia@rA % iv@Itl‘li()antthhe
network, for ex e a e point r, at .the poin , _maki,ng it
Possibl e, SePOREFTEIySE ThentRHEPBRGI APRICA Bont foltare ; BTHAPLLLRR gas
supply t oandr t processéng Buniéy 88 eXfiopl eexamplepe appprogrammsbl® it
may be desir o] [ Lghl | ent z t
variation o??naﬁFéggr 'é%?xgﬁh%ge?3gg?ofy &g@%ﬁsg%uéﬁ?%sepﬁ%FanQE%ta

t ur bul ence ogivenscapponepntof(for aramme myyganfiok. thy atpospharsedsnd

exanpl e, 1gnetAt  cHABdMO | AbRSI+ENS Lher T re@Bdvakber Idonfhtde woed ag a
gas for 20 ropel l.ing the fluxor (spray type). |t is then strongl
r ecommended EBFd?Slpé IaF@nFﬁEtpré%éhﬁ%b}r1t lug j hehichg; hhgd su%ﬁen
regul ating womhdnipatedtited! Wt riesfibtehamd, awalishpphiesn d h€eptbpekl i ng
flow and thetefore 03, i@l Tid's AP #" el 4% 8hpest Le, on
for closing the solenoid valve in use at the moment in
15 question and for opening the solenoid valve of another of
the bypass lines whose pressure level preset by the
pressure-reducing valve with which it 1is associated
corresponds to the flow of gas which has to reach the
chamber via the primary line 10 in reaction to the
20 observed change in the content of the relevant component
of the atmosphere in the chamber. | '
A plant “close” to that described in the context

of Figure 1 was used to construct a first illustrative

embodiment of the invention.
25 The chamber 3 was a THERMATEC . (French brand)
oven, of the convective type, for the reflow soldering of

. electronic components.
In this case, the oven is supplied not wvia a
single primary line 1 but via a network of 2 primary
30 1lines: |

- a first primary line supplying a first series of
4 secondary lines, supplying, on the one hand, the inlet
barrier of the oven, and on the other hand, the outlet
barrier of the oven which in this case acts both as a

35 barrier and as a cooling zone;



Figure 3 illustrates one of the enbodipents of controlling the pressure
according to the invention at a point Alerr] in the network.

One of the lines in the network has been 30 synbolically represented as a
thick solid Iine, whether this be, for2lexanple, a feed pipe 8 or a
primary |ine 10. The line is equipped at the point in question
with a sol enoid val ve 20 having proportional control, and wth a tap for

measuring the pressure[gow?ﬁar%%?marJkufngSSﬁgbegghg,valggc%gdbyegpggs of

a pressure controller 19-
The oper at i oefof 4t heecyrdany ndyinegseneberderdr iiedthe jhott zeonef obEoviiimy
manner : a f acquisition and processing unit 23 receives (24a)

measur enent data on the cont ent of gi ven conponent, (for exanple
oxygen) of the 5 atnmdsiHere SWQW%anﬂérn%nd i0onmpABERRES contdnt 2

nmeasur enery  \dmb i LB B £ V@'t&ercf&flirib‘»‘ ¥Rt ndfa tfigw metdden conponent

of the atnosphere in the chanmber, whi ontent contr val u s b en
comuni cated to it EhﬁHHh That eﬁﬁﬁgﬁﬂf ﬁLF Sﬁ%a
t he al gorit hmiagfure t3hewas| t tBéni su:wqbablre d:fnigeneaael ngo an@bryanswhéxte ng

(2c) 2 new %Eé%?ﬁf %e I%%év:%%{@l \%EIE e\?aa%e ar aé)p#’e?&tt C1h"%h ue

rel evant poin _ ' pressu control va
is transm tt eaand h@nm 24ipe (fyingxanpEbrean e¢§ctt1@>¢n senkey, ahich

neans t haregef %reftonda{ﬁguh%% LB dYH esser @tdlachle |eyektofaddewRobat £1
To do this, the nmeans 22 receives ressure neasurenent, nade by

t he pressure?ﬁﬁﬁ%ﬂﬁQ%Hln tT%lB?t2§°HSWA§PP§aﬁﬂgPWﬂH€ oB¥n Sihgsgal Lidrer,

conpares to be selectively controlled).
The entire network is supplied in normal
operation with 42 Nm®/h of nitrogen of cryogenic origin,

15 making it possible to maintain a residual oxygen content
in the hot zone of the oven of less than 100 ppm.

The objective arising from the user site was to
lower the overall consumption of the oven to about 28 to
30 Nm®/h  of nitrogen (therefore corresponding to a

20 decrease in flow rate of approximately 30%). |

A study of the application of the site (circuits
treated, solder cream used, etc.) resulted in the
conclusion that it was possible to increase the tolerable
residual oxygen content limit in the hot zone of the oven

25 to 3000 ppm, without adversely affecting the quality and

' reproducibility of the products obtained and while
maintaining a wide process window which a nitrogen-based
atmosphere conventionally provides in such soldering
operations. '

30 Using the system in Figure 3 (regulator 23,
electronic card 22, solenoid valve 20 and pressure gauge
21), the following conditions were then regulated:

- the first series of 4 secondary lines was not
requlated. It was supplied using a flow rate of

35 approximately 20 Nm*/h;



20 the neasurenent received with the pressure control value gener at ed
by the unit 23 and acts, in a feedback node (24d), depending on the
result of this conparison, on the anount by which the sol enoid val ve 20
i s open, in order, wher e necessary, =R@-bring the pressure downstream of
‘the 25 solenoid valve back to the | evel of the pressure control val ue
gener at ed. Figure 4 illustrates another enbodi nent of a

pressure variation, for ex | e at nt _Aletr] ,in_th 10 of
E Gure 2, upstream of e 10T - SBEaRAar JOFLREs. 85 18] cPPFORBFY, (fibes
10[ err], 10[ emelgfitige ipy edsaireot edanengfyvihee oMennivds reguhatede to a
preferably OBEEE%QEe allowin anT%ﬁgagJ%ffléﬁe @énﬁf hh??ok%mﬁ%%iyat

the point err a structure at I't breaks out
paral | el 19y pmdéh| tredescaerigvedoffe¥] a sotads 1£3a@ chatentheeefore

domnstrea51pabbroaéhanggw Nmdph) 0 order to be reconnected to the prlnary
line 10 ypass

line is eqU|pped\MQH1SQQu¥ﬂﬂ§§ﬁﬁ§F°re\Rﬁ\ﬂPtheE$%Et|%EI9r§fTC%§f?’ 313)

and with a pregsla¢ing uhEMﬁmdu;ratﬂ\uf shmhnnreammhoé seaochdargolidnei d

val.ve (re geqﬁ{veﬁ tB%B§F ganénfﬁéleféﬁgeréL O%ﬁdt 4¥1ier P

extensi vely escri be con . Fie pr ésen
appl i cat i on, thedaintaeduetpriorpart awd ptb@es@fﬂ!ﬂﬁmﬁn tapml(qad?rloéwanﬁh@ a

progr anmgbl enltr%?%hr OfdSLip %i%hvexsat(egdfaklé’u&@épmtﬁ@ ti&é@”bg@tragln%

gi ven conponent (fo exanple oxyg en) of e at nosphere, in 10 c anber
conpares théR r &&&iFERlatdtentmodg)t h copld %decfaflﬁé’oe coPtlnt 1ncoRfy of

val ue whi chexthatiel§eeplexibDaMyliCateg tharinélef aichand, any sPplthes a

f eedback nal (34b dependi ng K esul t of thlS cqQnpar.ison,

For ol osi ng PhESEoItSHRHAYAY YLPRECSE akt hESTomane | heine T Ay “ay
disturbed thereby.

15 It should also be noted that the method and the
process according to the invention make it possible, in
this specific case, to control only the flow rates (top-
up flow rates, the purpose of which is to regenerate the

' losses involved in recirculation) of gas reaching the hot

20 zone, avoiding having to “touch” the other flow rates, in
particular that fér the outlet barrier which serves for
cooling, the variation of which would lead to
considerable modifications in the thermal profile
produced. '

25 A plant close to that described in the context of
Figure 2 was used to construct a second illustrative

embodiment of the invention.

The chamber 12 was a machine for wave-soldering
electronic components, of the SEHO brand (model 7250).

30 The machine is supplied via two primary lines 9
and 10, a first 1line supplying a first series of 6
secondary lines, supplying the preheat zone II of the
machine, the spray fluxor of the fluxing zone I of the
machine and, moreover, the zone (III) for the solder-bath

35 pumps, and a second primary line supplying a second



15 question and for opening the sol enoid val ve of another of t he bypass

| i nes whose pressure |evel preset by the pressure-reducing valve with
which it is associated corresponds to the flow of gas which has to reach
t he chanmber via the primary line 10 i4e3-eaction to the 20 observed
change- in the content of the rel evant conponent of the atnosphere in the
chanber . A plant "close" to that described in the context of
Figure 1 was used to %on truct firsi.illustrati.ve . _enbodi nent . of, t he
nvention. 2§ries ofpE 'seforfary J1ines FRARGAMIEER (FhendeKiehing
oven, of the zomedclil,veaboree,tHeorbdtle, refl ow sol dering of el ectronic

conponents. I S S i % S $U i ed not wvia.a

single primary line J’F:abéuI{] biq'da gﬁ%es%%lr aerc}? grl&ei ni?@gilo Wag ne&Figinally o
first primarprovidgladipphyiHes aupsteeagerpast oWith 4a sguesdame-rietesing
suppl yi ng5 ORatiRR oneshands) t Badl ath a bddi&iafod h%foygn’t}ﬁlﬁﬁ:tclrlr{dggt )

ot her hand, the outl et barrier of the oven which in this case acts

as a 35 bar PV fdhe £1QbmsiFone;

-21- - a sopyEbved,Metle | ho@eSUBE! YiaktthiheSasu §£41 86t hawf 4
secondary |ines. _ener ilrgg in the hot zone of the oven. Each
secondary R S5 e€qui pped wth a 5 conbination of a throttling

valve and a flow neté&ll the secondamy abinesciwase t Wathdescrmdedsi rfdrhe
necessar g0 (RSasIud 3 "BreppiPe catoh, SN oRBRR | En'HlowllTH tne
line |ying upBiesdhosf ppzziesi dd ort 1¢heseeriidafy theedingi cachirgamsached
to it and whisglkhaldeans.
A plant such as that described in the context of
Figure 4 was then wused in this case to vary, where
15 necessary, the pressure of the gas at the point Al in the
primary line 10, thus making it possible to control, in a
seleéctive manner, only the secondary lines emerging in
the soldering zone III.
In the |usual, non-regulated situation, the
20 machine  operates with an overall flow rate of
approximately 25 Nm’/h of nitrogen of cryogenic origin.
The following phases were then put into place by means of
the system in Figure 4:
- 1in standby mode, an average overall flow rate of
25 19.7 Nm’/h, corresponding to a flow rate of 12.5 Nm*/h in
the non-regulated primary line 9 and, on average,
7.2 Nm*/h in the regulated primary line 10 (average
pressure of 3 bar absolute at the point Al);
- 1in production mode (for a residual oxygen content
30 in the soldering zone of less than 175 ppm = Sg.¢), an
average overall flow rate of 21 Nm3/h, corresponding to a
flow rate of 12.5 Nm’/h in the non-regulated primary line
and, on average, 8.5 Nm’/h in the regulated primary line
10 (average pressure of 3.6 bar absolute at the point
35 Al); and



termnate in the hot zone (thus allow ng only these lines - to be

sel ectively controlled). The entire network is supplied in
normal - operation with 42 Nnferr]/h of nitrogen of cryogenic origin, 15
making it possible to maintain a residuat24xygen content in the hot
zone of the oven of |ess than 100 ppm The objective arising
fromthe user site was to | ower the overall consunption of the oven to

about 28 to 30 Nn8/h _.aof . nitro en herefore correspondi t a 20
decrease in flow rate-Tf f&gﬁ% any momeﬁ% y{ilg? t'ﬁ%e
application oOfptdducstien(cphaset £he maaaunamenumﬂﬂethecpaamenummmtemnc.)
resulted in tzﬂ%&. qcotﬂ?é U3 tRaln) El‘qunpoﬁﬁablhﬁrct)c?eégfﬁ asgnite is

t ol erabl e ST HuA oxygen cont &nc T zone of the oven 25
to 3000 ppm gmaairn ddesy sd’p BPRecl{TnPlne Juabhi§ FRES, rERRARTYI ity

of the profucdg,Pbt aidied and, wiide unifei BlAiteheg atwedespsoe@sstaM neow
which a nit rQgen- based at m)sphere conventi onal I i’f’%ﬁh vi ﬂ__%s in such

sol dering  operthPns.bgeass lineyspRy pRELS Jurasured
(regulator Z@bntent! eshednbackabeldn, ascslee:mdd puddee:ez@nmmﬂ prhas&hcelcgauge
21), the foll ng condjrtlo rethen regul at ed: - the first
series of 4 s n’da? Hg n%% %rfl regul ated. It was supplied using a
flowrate of 35 apprdﬁuaatéfyl?ﬂnwﬁﬁl bupply conditions are then as

- 22- 1:39%% the ssegeggaer b‘%%r§f114 %q%wdqra»té ingg 25 REENGI NG
(0] e

in the ho]t zon oven was ? gssure allow ng an
aver age fl| owqarespordindxitent| Flow H@ENrrPér 2P tI‘H‘ 5@ ddhi Ehed r(‘?rbr a

total flow r%ﬁ&;ﬁf@lﬁé‘dob%lmér@pplﬂ?é:hhﬁa, 3Q>ri\1”£€éf3é§|) a flow ratel tof
shoul d therefor%i%%ﬁg@}ed th%ke 8u9aggdlopf1mary line 10 (average
pressure of 6.3 bar absolute at the point Al).

15 Installing the supply process accofding to the
invention has allowed the user site to bring, on average,
the overall flow rate down to only 20 Nm*/h.

It should therefore be noted that, in production,
regulating the flow rate in such or such a secondary line

20 for the soldering zone III could be carried out in an
extremely flexible and easy manner without any of the
other secondary lines of this zone being in any way
disturbed thereby.

It should also be noted that the method and the

25 process according to the invention make it possible, in
this specific case, to control only the flow rates of gas
reaéhing the soldering zone, avoiding having to “touch”
the other flow rates, in particular that for the fluxer,
the wvariation of which would lead to considerable

30 modifications in the fluxing quality produced.

' Although the present invention has been described

in relation to particular embodiments, it is in no way

limited thereby but 1is, on the contrary, capable of

modifications and of alternative forms which will be
"35 apparent to those skilled in the art.



regulating the flow rate of such or such a secondary line of the hot
zone (and therefore, as mentioned earliier in the introductory part of
the present application, the 10 nitrogen top-up flow rate, [laucna] the
zones operating in recircul ati on nod@p-could be carried out in an
extrenely flexible and easy manner w thout any of the ot her secondary
I,|hne|sdof I t hebhot zoge being in any way di sturbed thereby. 15 I t
shou al so be note hat th od.and e oc [ e
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11, above t . ,
helxggh of the solenoid = valve extensively described

above, a commercially available device called a

15 “Current/Pressure Converter” ' whose use, as will Dbe
readily understood, is then as follows: on receiving the
content of the given -component and depending on the
result of the comparison made with the predetermined
control value, the unit sends, where necessary, the

20 converter a signal representative of the new pressure to
be established.

Likewise, although the above has dealt most
particularly with the case of heat-treatment ovens or
other soldering ovens or machines, it may be imagined

25 that all the advantages provided by the invention,

because of regulating the content by acting on a

- pressure, may apply very much more generally to .other

types of plant using an atmosphere whose quality it is
desired to control.



Each of the primary line [sic] was originally provi'ded
part with a pressure-reducing 5 valve (15, 16) and wth aH“M"mﬁm llﬂj]rm

throttling valve and a flow neter. Mor eover

machi ne used did not have barriers r%#6- t he secondary
lines were without means for 10 creating a pressure drop, as shown in
Ftgure 2, the I njection nozzles 11 at the end of the |ine acting as
such neans. A plant such asthm described in the context of
Figure 4 was then used in this case to-vary— where 15 necessary, the
pressure of the gas at the poi nt Al in the primary line 10, thus naking

it possible tjo contrg %H ls&%mh\ﬁ\g MRIREr 1cd?ﬂﬂéhtt heoﬁeq:oncbalr‘yeﬂl nes
ering zon

emerging in the so usual
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the system i r‘?th EJ % orte PpEinary |]ﬁr§eta by rfodi,\B) r?oé\ﬂeer%ge?oelgrdﬁsflow
rate of 25 lﬂ:stﬁmaﬁvl hpac:dzrréspomdlgra@ tsupplyovuﬁs)a,teamn‘d 12t5 NeB¢t ittwo
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in the regﬁ ate B‘% %&m#éﬁg Lihed le‘é ade £93 S%Zglseucrteedof%éwgﬂaf
absol ute at turRstxsamn p@;t to the prlmcﬁrméém@t iagd nererging Anr il

oxygen cary e'Hov?rpstﬂéhrﬁ hsasel dar ithe Z&Ikﬁnﬂbfr | egige L pRIMAFD RBWes UMt .
average overall flow rate of 21 err rresppndlfg to a flow rate
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) absolute at ti@n%l%?t{er};[taacsiéﬂ )or 306k following steps: - 24-

_ a) the content of the given component of the

15 atmosphere in the chamber is measured at at least one
point in the chamber;

b) the measured content is compared with at least
one predetermined control wvalue for the content of the
said component of the atmosphere in the chamber at the

20 said point; and .

c) where necessary, the pressure of the gas at one
of the points (A;) in the said network is wvaried,
depending on the result of the comparison at step b).

2, Regulating method according to Claim 1,
25 characterized in that the pressure of the gas at one of
the following points (A;) in the said network is varied:

i) on the primary line or one of the primary lines,
upstream of the point of connection of the first
respective secondary line {(1,, 9., 10;) to the relewvant

30 primary line (A, A4);

j) on the primary line or one of the primary lines,
between the two points of connection of two of the said
respective secondary lines (93/94, 94/9s5, 10;/10,, 10,/103)
to the relevant primary line; and

35 k) on the feed pipe (8) upstream (A;) of the said
upstream node (N). '



- in filling node: if at any nonment during the "pro

the measurement” of the oxygen content reachi ng the data; Mﬂ@“ ﬂﬂﬁ(ﬂl"l
processing unit is greater than 175 ppm (= S1, in thi

therefore, 5 equal to S[err]), the =Bt switches the system

t he <"filling" bypass line and waits until the measured cont ent corres

back bel ow a second predeterm ned threshold (S2), equal to 100 ppm

The * i 111ng% suppl y \agtd %gﬁoeaﬁlhh% Cldt 104008, HhrNea

overall flow rate correspon Fow s e of
12.5 NnB/ h idn Hhadorstep ¢kgafaValyphronbthe prassund, a@n tél\eersag@l rofntow

rate of 1&;5 i efddudrk M d hearemuy abipd 'ﬂTPé Yed 1 10K ]'Q{ (i aﬁwe the

pressure of 6.3 bar, absol ute at the 0| nt AI%
supply pr ocess acdor dithgSPdepRdd ]ﬁ(ﬁenWB tﬁfé’%qtd\ﬁé’&lt heopkepl sHt% to

bring, onZvelagsed at tile eeidipoidtovin afle dmywdrkonly 20 N8/ h

It should thereforeg,be noted that production eqgul ati,n fl ow
rate in such or e%t trs}é%o?lﬁeolﬁ/u*?ngf Egef FFSt h%eeaS;roltbléﬁcJ 791 % 81 %I dul d
be carried outhe nnahworkentsr gnedsufédxi(Ble alownsispamarmir thet rmitersniyd of
t he ot her sggRndary lines of this zone being in any way di st ur bed

t her eby. It should al so be noted that the nethod and the 25
process accordi ng @3 t Hd§ nd&id oRerarEemenosafpl ehe jgpntenthi oEpddidic

case, tompntgrla;lerpr&dm;tdst%zttpWOb@taeﬁeaf d3Sng JtRFFMANY 18 SQldefiviegone,
avoi di ng havi o "“touch" the other flowrates, in gartlcul ar that for
the fluxer, (r}%tart F&riaridatar AP dem PBYd REOCSRSIREr dBHE 300

modi ficati ons:aiprakﬂ]m f |depergdinml idy ptloeluceadid content Ahtihou;@h tﬂ’h&

Choal ment s, CFREar Lebrt SRS CSEEHET seor) By ifF | SRt b RosBhamns,

capabl e of comddl d@thtmé?m’n(ﬁmi alternative forns which will be 35
appar ent 3150 those i | ltgfh d NptB8sBFL- control value Cp is transmitted

(24c) to a means (22) capable of comparing the said
pressure measurement with the said control value Cp and
of accordingly modifying the amount by which the solenoid
valve (20) is open in order, where necessary, to bring
20 the said pressure back to the level of the control wvalue
Cp.
4, Method according to one of Claims 1 to 3,
characterized in that the said component, the content of
which in the atmosphere in the chamber is measured during
25 step a), is oxygen.
5. Method according to Claim 1 or 2, characterized
in that step c) of varying the pressure at the said poinf
in the network is carried out in the following manner:
cl) the relevant line of the network  (primary line
30 and feed pipe) 1is subdivided at the said point in the
network into at least three bypass lines (30,, 30,, 30s5),
each of these bypass lines being equipped with a solenoid
valve (31, 31, 313) and with a pressure-reducing valve
(321, 32, 323) lying downstream of the solenoid valve, the
35 downstream end of each of the bypass iines being
connected again to the relevant line of the network;
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described in the context of Figures 3 and 4, it will be understoo

it is not outside the scope of 5 the pres8r inventlon to use ot her nodes
of varying the pressure at a point in the network, in response to a
variation in the neasured .content of the rel evant conponent in the
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desired to caiMdtol the said given component, the content of which in
the atmosphere in the chamber is measured during step a),
is oxygen.

15 7. Method' according to either of Claims 5 and 6,
characterized in that the said preset pressure levels in
each of the at least three bypass lines correspond
respectively:

- in a first bypass 1line, to a pressure-reducing

20 valve preset to a first pressure level P, corresponding to

- a gas flow rate, downstream of the pressure-reducing
valve, called the standby flow rate Qs;

- in a second bypass line, to a pressure-reducing
valve preset to a second pressure level P4 corresponding

25 to a gas flow rate, downstream of the pressure-reducing
valve, called the production flow rate Qy..qa; and

- 1in a third bypass line, to a pressure-reducing
valve preset to a third pressure level Pg;;; corresponding
to a gas flow rate, downstream of the pressure-reducing

30 valve, called the filling flow rate Qs
the respective position of the three flow rates being as
follows:

| Qs < Qproa < Qfilr. .
8. Process for supplying a chamber (3, 12) with gas,

35 in which the chamber is supplied by a supply network

- which includes at 1least one primary line (1, 9, 10)
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supplied by a supply network which includes at | east one prifary IMné *
(1, 9, 10) connected in its upstrear2part to a gas supply (5), and at

| east two respective secondary lines (1[err], 9[err], 10[err])

connected in their upstreampart to the primary line and energing in

their 10 downstream part in,the chanber, th rimary_|.i I N from
an upstream reaaeckFdwnieh 48 ilf‘%%'f’fe%lﬁpﬁlairgd%ﬁ t i Sdﬂ"?ﬁg ggir)‘nd (g%s thea a
f eed pipe (8kaidhamact @ndzet Headie two regpdesrtdmeatsesionsianmhd imgs oling

st eps: th t s Of ' c n
at nosphere i r?it hgbtﬁag g(rf\lglgtg%%ealgﬁrte%égf 3?5 gggrtn %%% AL pglf)%t P}rﬁﬁy{aﬁ?
chanber ; line M@nd heemangingd tontErrir s dompateepm tRagE | dBst the one

predet er mgned capeh0l ¥k UBrifhriyhe iR epdnigt Beom arSanfs ELERAN VIGO0

t he atnosphere 1 n_the chanber at "the 20 _saj chcil1 nt; and . ere
necessary, tH& prédsly doflisrlhURR1isL with fhe gatld gag, ¥ia g gﬂe\f{l in
the said neiwerk(s)s ¢hair@dterizedependitige onndiemesidtticof dfe the
conparison a Regul ati ng met hod accordi ng to

t ep.b). 2.
Claim 1, Zgoibrgg’&é%geﬁtze&f'i n that the pressure of the gas at one of
the follow ng poiri)s tha] er cohtentt heofsai 8 nedIvmark i soppenent of thg) on
the primiy | 't?rﬁs?:rfhe%e of e PELIRPYr! 1 NESmeasurd@Stdteantof14der pen  of
connection of the first respective secondary line (1[err], 9err],
10[err]) to Pednteliaydhe Ihamhsatsry line (Alerr], Alerr]); j) on

the primary line g i OhehBErBal MYNtdrithess comRimebnwiih ta® (e@adts of
connection of two of .the said

9[err]/ 9[err]°,rlelo?‘é?ﬁiﬂ'-§6’[“é???, cf%{SPﬁ]C}‘IiV %%?]Cf?)gda{%/%l Itcrf]?gﬁre %Ea\e/r%% /t rle;nra]ry
line; and said component of the atmosphere in the chamber at the :
15 said point; and

c) where necessary, the pressure of the gas at one
of the points (A;) in the said network 1is varied,
dépending on the result of the comparison at step b).

9. Process according to Claim 8, characterized in
20 that the pressure of the gas at one of the following
points (A;) in the network is varied:

i) on the primary line or one of the primary lines,
upstream of the point of connection of the first
respective secondary line (1, 9;, 10,) to the relevant

25 primary line (Al, A4);

j) on the primary line or one of the primary lines,
between the two points of connection of two of the said
respective secondary lines (93/9:, 94/9s, 10,/10,, 10,/10s)

- to the relevant primary line; and
30 k) on the feed pipe (8) upstream (A,) of the said
upstream node (N) . _
10. Process according to Claim 8 or 9, characterized
in that step c¢) of varying the pressure at the said point
in the network is carried out in the following manner:
35 cl) a solenoid valve with proportional control is

placed at the said point in the network;



upstream node (. L b ()< uesiream AR o 115 flif ) R O

Met hod according to Caiml or 2, characterized in that

varyi-ng the pressure at the said point =30-'n the network is carr| ed out in
~the fallowi ng manner: cl) a solenoid valve with proportional

control is 5 placed at the said point in the network; c2) the

pressure of the gas > heand r}f;régélg]fé)o&)@t th@ gas %%Inqgl\l/g)rg magmgagflgred (21)

downstream of the sol enoid the sal d

the content &he metwoykyvas d'éﬁﬁ}ﬁjmﬁﬂ (3bt adewdstueang of ephe) sdlenoid
transmtted yaivledd4a) to a data acquisition and processing unit (23)
capabl e, depending _gn the said content and on the conpari son made

during step b), off3dend®fti $§i4 preasurement oft rthe vaantany: afd the

c4) thi sspr'@am cnpdmdnAl obt&Pnéd HLEARH iR a), (2§f):rta?15ﬁll'fﬁ:@&§ 4
22 bl ri iy e pressure neasurenent w ai

E:on% rg?psal 3é% 8 ) 4 r‘%\acc&cﬁ%ﬁll)ylﬁ&di ?9§ngp1f?1cée%§’r’db$t q?/mh((éﬁ’%t he

sol enoi d C@@Iabée(,ZO)deremhergl roror dghe wWetd neombssat y, ahd bbnngt&@ t he

sai d pressur%oﬁi‘ﬁlflts%nt %d@‘@u %fl%t QEeﬁOBt)rmofé,aééi‘?er%%jar} -2 Pr e%gu.re t hat

Met hod accordi ng
t he said cor‘rﬁ@ﬁé‘ﬁpl f"ﬁéu@oﬁﬁ’entané‘]f which in the atnosphere in the

chamber g nmeasur %Ql)du'th'l% 858Prd) contraly fdtue Cp5 is tr%%ﬂﬁ@ted
according to %Ial mé aracterized in that Step c) varying the
pressure at {R&Cai po"Fntmeansl f22he REPABLR QL cHIMRAF g |tr]ilec héaid

fol |l owi ng napressure measurdnerthewiehetar! sdid® 6bnthelNelaIIK €Pr by
line of accordingly modifying the amount by which the solenoid .
valve (20) is open in order, if necessary, to bring the
15 said pressure back to the level of the control value Cp.
11. Process according to Claim 8 or 9, characterized
in that step c) of varying the pressure at the said point
in the network is carried out in the following manner:
cl) the relevant line of the network (primary 1line
20 and feed pipe) is subdivided at the said point in the
network into at least three bypass lines (30,, 30,, 30s5),
each of these bypass lines being equipped with a solenoid
valve (31, 312, 313) and with a pressure-reducing valve
(32,, 32;, 323) lying downstream of tHe solenoid valve, the
25 downstream end of each of the bypass 1lines being
connected again to the relevant line of the network:;
c2) each of the at least three pressure-reducing
valves is preset fo a predetermined pressure level; and
c3) the said measurement of the content of the
30 given component, obtained during step a), is transferred
to a data acquisition and processing unit (33) capable,
depending on the said content and on the comparison made
during step b), of selectively opening one of the said
solenoid valves in order to allow passage of the gas only
35 into the bypass line whose solenoid valve has thus been
opened.



30 and feed pipe) is subdivided at the said point in the
at least three bypass lines (30[err], 30[err], 30[err]) Hlmmlml mﬂgnl

bypass |ines being equipped with a sol enoi d valve (31l[errt],c 31 emr]
31[err]) and with a pressure-reduci ng vaBle (32[err] 32[err] 32[err])
| yi ng .downstream of the sol enoid val ve, the 35 downstream end of each
of the bypass lines being connected again to the relevant |ine of

t he network; 28 2), _each
of the at Ie%gt thregrgﬁﬁﬁﬁn%F?%Fuc %gto Cl?%%slgs[ﬁQ%?%CEerlze& E
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5 to a data acquisition and ,processing unit é dependi ng on
the said content andi®n %h@lé'(ﬁ;pa]iz’mﬁﬁsrrédé‘e' gr,qqugfaggug)e, rgducing

sel ectiveby ¢p@mengresetoftd ke fNaist prewxﬁ@ollcév\eal \P@Scb@resﬁehd&ﬁgaltbow

passage of the gas o to the ass | gﬁﬁse sol enoid_ v
t hus been 10 opgﬁéd P1dw Grage, Ng 39 S’ (din %,reQUC1ng

characteri zesralve, calﬂbdtthbesiamdbglfénwcmapen@ax t he content of which
In the at mspherenhrhtgscshg dss P é”eg d%'ﬁgeEEEBSQ%educm
Met hod

oxygen. 15 7 accor to e|t
characterlzeHaﬂﬁetE&@S@ﬁetgmaj%ﬁQQﬂﬁ nFessdnee Yespd Prica COTEQEROBHINGe at

Least trﬁﬁe EbpﬁﬁsgésnQ&dW”f&EQO”Qownst@éﬁﬁcbfﬂﬁﬂb pressure=reBueihlr st
ypass |ine,

ur.e-educi l.ve set to a first pressure
| evel P[err]vegVFesﬁéi pro%%gigonfgéﬂw ES Qemgeiu Y eam of  t he
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second bypas%ahbgepré%é% RS %§u£ﬁ1£§dﬂ§ B8ure level P¢i11 corresponding
to a gas flow rate, downstream of the pressure-reducing
15 wvalve, called the filling flow rate Qsii;
the respective p051tlon of the three flow rates being as
follows:
Qs < Qproa < Qfin.
13. Application of the process according to either of
20 Claims 11 and 12 for the supply of gas to a heat-
treatment oven or to a soldering oven or to an oven or
machine for the soldering/tinning of electronic
components.
14. Application according to Claim 13, characterized
25 by the implementation of the following phases:

- during a first phase, of starting up the oven or
the machine, the chamber is supplied with gas wvia the
said supply network, the said data acquisition and
processing unit having opened the solenoid valve of the

30 bypass line whose pressure-reducing valve has been preset
to a pressure level corresponding to the filling flow
rate Qs

- the fllllng phase is maintained for a predefined
time ten:

35 - after the filling time tf31, the said data
acquisition and processing unit closes the solenoid valve



val ve preset to a second pressure level Plerr] correspondl ng
fl ow rate, downstream of the press$ure-teducing val ve, cal II | HMMWII'II”"I

production flowrate Qerr]; and - in athird bypass It ne,
pressure-reduci ng val ve preset to a tBRrd pressure Ievel Plerr]
corregpondi ng to a gas flow rate, downstream of the pressure-reducing 30
valve, called the filling flowrate Qerr] the respective position of

the three fl r bsi | r] <
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th d t t 5 chanb | i f
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e e ch

chanmber is neasur east one
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val ue fof gt h%oCQ:'Nee'ﬁréﬁuéthE‘on pﬁ@é@' B9”BB@ﬁ'ihg0fthfeh%ﬁtéfRﬁRﬁe€}§lir@ bie
chanber at the 15 said |nt where necessary, the pressure

of the gas afPn ypa%’“f H’r@ ‘“ﬁ‘tﬂsﬁc §r?§$%r FSSpRe t]f?eve]saFﬂrrﬁEPRBFl§ is

vari ed, to the production flow rate Qu..q; and
- 1f after a predetermined time t,..¢ @ new piece to
be treated has not been detected at the entrance of the

15 chamber, the said data acquisition and processing unit
closes the solenoid valve of the bypass line whose preset
pressure level corresponds to the production flow rate

- Qproda in order to switch back to the standby phase by
opening the solenoid valve of the bypass 1line whose

20 preset pressure level corresponds to the standby flow
rate Qs.

15. Application according to Claim 13 or 14,
characterized in that at least two of the secondary lines
of the said network emerge in the hot zone of the oven or

25 of the machine and in that of said step c¢) the wvarying
the pressure at a point in the network which supplies
only the said at least two secondary lines of the network
emerging in the hot zone of the oven or of the machine,
is carried out.

30 16. Application of the process according to one of
Claims 8 .to 10 for the supply of gas to a heat-treatment
oven or to a soldering oven, or to an oven or machine for

- soldering/tinning electronic components.
17. Application according to Claim 16, characterized

35 1in that at 1least two of the secondary lines of the said
network emerge in the hot 2zone of the oven or of the
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one of the follow ng points (Alerr]) in the network is var e

i) on the primary |line or one of the prirg8ry |lines,: upstream of the
point . of connection of the first respective secondary line (1[err],
9(err], 10[err]) to the relevant 25 primary line (A, A4); j) on

th I f, th i I bet, the t
conneet 1 on’ oPaEhd 1 *TRE s o B cBRY . UET L aksRaaE) (S hed 2o ] FBEer ]
O[err]/9[ errpres8lueer |d10perpdintlOfinr thelOhetwdyrk whiicht rmlprelmmonpryl mary
| i d 30

Ine, an th? saild aCqulté.éG'stf e%% P fSond £ ﬁ{é§a&h§f¢im %rlﬂ gflet hetsai d

upst r eam nodé rocess acco
char act eri ze@one OﬁntbﬁaPV§Pe@IbPfoﬁh@aﬂﬁﬁﬁ@nﬁhéspﬁé§§&ﬁé gutt-he said point

in the negwonl.is calPrllaeld; ofdr | Bubpeying! e dvandewens, 392) with) gad,

sol enoi d valvg M%F portlonal control is pl aced at the said point in
t he network; Whi Inel - 30-" c2) the
pressure of the gas meauppiy Séndoﬁothe isaid gashe network is neasured (21)

downstream of the so%gnﬁég Wor wﬁhyesugg&ggnﬁéd ﬁurlng ; g qﬁyraggnt of

the content of the girven conponent ep a
transmitted which24ihcivdesdaaty adepstsi onen RAdmprycebineg Ui t 9(,23)10)

capabl e, 1gepepehRgren ke ;3 dfAteM Atk o thke said 0gRa" sﬁﬁﬁlgaqm

during step b), of generating a pressure control _val ue Cp;

c4) this pré§§uﬁ€5c%%?$BltVﬂlﬁ?ﬁE?Q@%Wﬂ%ﬁﬁﬁﬁQ@%ﬁV lingssdytito avﬂééﬁs
(22) capabl ecehneefredr iing theisahfstrea’ pasHr €ontasurmiimEryi 1inéhangai d

control Va'“%mg?gﬁﬁg in their downstream part in the chamber, the
primary lines all coming from an upstream node (N) which
15 is itself supplied with the said gas via a feed pipe (8):

- means for measuring the content of a given
component of the atmosphere in the chamber at at least
one point in the chamber; ' _

- means (23, 33) for comparing the measured content

20 with at 1least one predetermined control value for the
~ content of the said component of the atmosphere in the
chamber at the said point; and

- means (22, 20, 33, 31;) for varying the pressure
of the gas at one of the points (A;) in the said network,

25 where necessary, depending on the result of the said
comparison of the contents.
19. Plant according to Claim 18, characterized in
that the said point in the network where, where
necessary, the pressure 1is varied, is one of the
30 following points:

i) on the primary line or one of the primary lines,
upstream of the point of connection of the first
respective secondary line (1, 9, 10;) to the relevant
primary line; |

35 j) on the primary line or one of the primary lines,
. between the two points of connection of two of the said



of accordingly nodifying the anount by which the sol enoid |
open in order, if necessary, to bring the 15 said pressure dmmﬂm"‘m“mm“l
O M

| evel of the control value Cp. 11. Process according t cal N 3mOrs =
9, characterized in that step c) of -8arying the pressure at the said
poi nt _ in the network is carried out in the follow ng manner:

cl) the relevant line of the network (primary line 20 and feed pipe) 1is

subdi vided at the said point .in the. n k ionto at .le t hr ee ass
i'nes. (30] or FREPRGEAT Fogindayy | Lineg dntBhe, 19dsn, 30 TPrnalSpth]

equi pped wi t hoathel erdievant waliwary31[ieer;] angl[err], 31[err]) and with a
pressure-reduci ng,xal.ye 3 ], erfdy | yiRg st..egm of
t he sol enoi d val vgy toxle fglefjovz\ﬁhs C{re rr%?eghd g)%) ea %I’Fé%rhe %gpaggwlni tﬁgg ei ng
connect ed agdPatreamh@ods éPdnt |ine of the network; c2) each of
the at |egstophree ppagHH ad@StEiny to YABYRAS 1i8S g €59 thaRaltedatRign ned
pressure level; and . Q%.he sai d neasurement of the content of the
30 given cofPok@At, 1hCHMREd SEH*i ng step a), is transferred to a data
acqui siti 03 and El’cﬂqes&i ngsalérdoi(dB3)valpabl with ﬁe@pﬁﬂ}:mgn'am th:e'n[s:aiod,
content an n the co Lisaon . e . ri t .. of selectively

openi ng one Pcﬁﬁgdsgﬁ'@g%he ssgllgﬁgﬁo&r\yaﬁ\lf/llegﬁlgn% (r%g'gr to al | ow passage of the
gas only 35 into e byeass | (Ak) wiese Behswpingvdihe huesshue bekenthe

opened. 19 gas near the said point in the né@ﬁér%h downRftreamnPbeCese
e

according to"Claim 11, characterized 1In t hat sai d preset pressure
levels in eaéﬁléﬂotlﬁie"é‘tl‘fe" | east three bypass |ines correspond
respectively: c3) a data faeghibyposs ldme, grocegyiessuigritedyeiang 5

e D oS ok Bty BTN ook Bl LRI USSR ALARER. onq R
st andby fl| owthet saQideradmparison of contents, of generating a pressure
15 control value Cp; and _
cd4) a means (22) capable of comparing the said
pressure measurement with the said control wvalue Cp and
of accordingly modifying the amount by which the solenoid
valve (20) is opén in order, where necessary, to bring
20 the said pressure back to the level of the control wvalue
Cp.
21. Plant according to Claim 18 or 19, characterized
in that:
- the relevant line of the network where the said
25 point 1lies is subdivided at this point into at least
three bypass lines (30, 302, 303), each of these bypass
lines being equipped with a solenoid valve (31,, 31, 313)
and with a pressure-reducing valve (32, 32;, 323) lying
downstream of the solenoid valve, the downstream end of
30 each of the bypass lines being connected again to the
relevant line of the network; and in that it comprises
- .a data acquisition and processing unit (33)
capable, depending on the said measured value and on the
said comparison of contents, of selectively opening one

35 of the said solenoid valves in order to allow passage of



- in a second bypass line, to a pressure-reducing valve p :
second pressure | evel P[err] corrésponding 10 to a gas flow erﬂ“""mmI"m"""

downstream of the pressure-reducing val ve, called the productqa on tIlmows
rate Qerr]; and ' - inathird yass line, to a pressure-reducing
val ve preset to a third pressure level P[err] corresponding to a gas

ffowrate, downstream of the pressure-reducing 15 valve, called the filling

flowrate Qehdigas oy "ERECLRES B 0L WbILT S8 Lhatr havdei no

as follo
Appl i cation bﬁﬁﬁ@%&ﬁ@gmﬁ@ ng to either of 20 Clalms 11 and 12 for

~ the supply obpqas t()F1JH¥H accor&ﬂﬂ%atqﬁﬂtoﬁﬁﬁnoﬁr C2a3m30! 49" 1 Y ovan or
to an oven or machi ne fo t he sol dering/tinning  of el ectronic

conponents. © arf&‘terlz&?pl}’&afzhéﬁ éééor%ﬁ ng2¥b Ofaithe3saéfasecoddarad 25

by the ingl engnieati 08 Art beef ObrOVided PRAIES: a means fodurdr@a@ihndgr st
phase, of startin n or t he machi ne, the chanber is supplied
* grghy

with gas viaPffE® l'y network, the said data acquisition and
processi ng ugidt. havi ®Rjarfenadcolreing ehoi dClaiwme 24, t khad@adherdsed | ria
whose pressuig-ie val S e e e I

cor r espondi nrgtg:?lto #}e% ;yaﬁda ﬁ(@ﬁ‘é‘ £OF ‘Qr?é‘?@‘ f pr8s8ubb ai#he CITO?’I\%qTSngS
phase is nai @fajomed oforthe imey meansi: e t[err] 35 - after the

filling 1oime tlerrl, catlfl%ra‘—‘t@éi rd3d ctiofGaui sition and processing unit
cl oses the sol enoid val Je -32-

of the bypass i thaddding d&dtveipressure | evel corresponds to
the filling flow rat & @eroJofif veildes; to open .

- a gas panel;
- the configuration of pipework used in the 1line;
15 and
- a configuration of a nozzle for injecting gas
into the oven, 1lying on the downstream end of the
relevant line.



the solenoid valve of the bypass |ine whose preset pressure

| evel corresponds to the standby flow‘ate Qerr]; 5 - when a
conponent to be treated in the chanber is detected at the entrance of

t he chanber, the said data acqui sit~8A-and processing unit closes the
sol engi d val ve of the Dbypass line whose preset pressure | evel
corresponds to the standby flowrate @err] in order to swtch 10 to the
producti on phase by opening the sol enoid val ve of t he bypass |ine whose
preset pressure |evel corresponds to the production flowrate Qerr];
and - if after a predeterm nABSETRAETt[err] a new piece to be
treated has not been detected at the entrance of the 15 chanber, the said

data acqui sition and g@oce53|ng uni t cl oses the sol enoid valve of the
bypass |ine whose pr&§8t invendiays £elal’s| Leopr SHOGRES tTP¥ h8UBPAYEEE on

flow rates gall @ laishenBer 4(Q,sWachwbbek 16 thppitaadhydhaseupply

opening the s keno d vyal ve of%%h by %s | i ne whose_ 20 grei et prﬁfsuge

| evel corresBﬁ ngk ??o% eash OR§ PFimary v I

Appl i cati on 1a¢ccodnagteﬂo1mjuh3ﬂupﬁiramm peLt to aﬂsupgiyr(iedofnthbat at

least two of SLhg gsgongﬁpyalt' 183st tudf r%@?)e%:% @e”%%‘é!%'&g‘%geﬁ%é)s” ¢]he hot
n 0

zone of the oven he nmachi ne a sa
varyi ng t Ao prekdure gonmegdiedt i §ot hethet woPkimarkh sbbp?res beipgl y

the sai d;gt &Eé§5c£é@1§%ﬁoﬁgawhaﬂ Wﬁ%(HoﬂﬂghﬂmﬂﬁwﬁkglveﬁngégbGHehE bige hot
zone of the oven or of machi ne is carried ou

Appl i cation Bhetﬁgm8§89§§§ &€t5hﬁ ﬁ9QN?Q£u%§ﬁmeaSQ§%ﬂrﬂFE@?olEESFoPn?he
supply of gapoifta Jheathereﬁiaﬂ‘i&f&r, th¥emesured sohténtng sovedmpaketio an

oven or machi png, for Iderlng/tln i,ng el eciraoni c_components. :

Appl i cati on ‘éﬁ:ggr g ]‘tec‘fl & oPHE 168 &S eﬁoggrf’g t‘fé;fu%t floé:asfl’}z‘f"mo of

t he secondargohtert aff t hbesaiadd cmmpmmm&teméuﬁhénatmesprreomalothEhe

oven or 9§ tc@ﬁamber at the said point and, where necessary, the
pressure of the gas at one of the points (A;) in the

network 1is varied, depending on the result of this
comparison.

20 Figure 1 to be reproduced




.- 33- machine and in that the said step c) of varying the pressure
Qgé a point in the network which supplies only the said at |east two

gcondary lines emerging in the hot zone of the_.oven or of the nmachine

is carried out. 5 18. Pl ant for sup Iylng a chanber (3, 12) wth gas,
‘whi ch includes: - a supply (5) he sai d gas; - a
network for supplying the chanber with whi ch includes at | east one
.primary line (1, 9, 10) 10 connected in |ts upstream part to the said gas
supply (5) and at | east two respective secondggfptrree—t ~Plerr],
10[err]) connected in their upstream part t prlnary‘l ne and
energing in their downsgreampart in the nber, tﬁe prinpry lines al
coming froman upstrea de (N) an;&?]. is itself fsupplied yfth the said
gas via a feed pipe (8) ang for neasurfng the coptent of a

gi ven conponent - of at mospher'e\i n| t he chanber| at at | ea$t one
point in the chanber; LL_ - neans , 33) for clpnparing the neasured
content 20 with at |east one edeterni ped control jalue forfjthe

content of the said c onent Qf the atnpsphere in the chanfper at the
said point; and \u., - Means\(22, 20,}33, 3l[err]) for varying the
pressure of the gas\gé one of{the poipts (Alerr]) i{}\ he saijd network,
25 where necessary, pegdi result of h sai d conpari son
of the contents. 19. a cording to Caijm 18, chqracterized
in that the d poifnt in the network wherp, where necessary,
the pressure is riedf is one of +the 30 foljow ng poifts:

i) on the primary lin one of thqﬁgninary | i nes, upstreamp of the
point of connection i respective pecondary lfine (1[err],

th firs
O[err], 10[err]) to gﬂa r?leva%sk phimary |line; 35 j) onp the primary
line or one of the prymary |ine bt ween the two] poi nts of jconnecti on
of two of the s%gu \\\L.
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- 34- respective secondary lines (9[err]/9[err], 9[err]/9[err],
10[err]/10[err], 10[err]/10[err])® *” *to the relevant primary line; and

k)* on the feed pipe (8) wupstream of the said upstream node (N)
5 20. Pl ant according to Claim18 or 19, characteri zed in that it
conpri ses: cl) a solenoid val vegwpthl proportional control
| ocated at the said point in the networ??? c2) nmeans (21) for
measuring the pressure of the 10 gas ne e said point in the network,
downstream of the sol enoi d val ve; c3) a data acquisition and
processing unit (23) capabl e, depending on the said nmeasured gontent
and on the said conparison of contents, of gereatrr— 15
control value Cp; and c4) a nmeans (22) { capable o compari ng
the said pressure neasurenent with the said cdntrol val ue|] Cp and of
accordingly nodi fying the ampunt by which the sol gnoi e (20) is
open in order, where necessa to bring 20 the sa back to the
| evel of the control value oCp. 21. Pl a to Claim18
or 19, characterized in &Ei: - the relevant linge of the
network where the said 25 poj |ies is subdivided nt into at
| east - three bypass |ines [err], 30[err], of these
bypass | i nes bei ng equi pped with a sol enoid va 3lf[err],
3l[err]) and wit - Gl Clmiag > T
32[err]) lying do reah1e d of
30 each of the bypassay el evpnt {l i ne
of the network; and iy hat : a datafacquisifi and
processing unit (33) * \QN
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capable
conparison of contents,

v#l ves in order to allom/passage of
bypass |ine whose sol enoid valve

according .to one of dains
part of the seco ry

creating a é z&essur ropft7).
characterize in t ha
consi sts of

restriction,;
- a gas panel;

and

oven,

ne of t

t he config

- a com};ﬁfration ? a
| yi ng on the downstream r%ri
24d

dependi ng on the said nmeasured val ue and on the said
of selectlveTy openi ng one 35 of the said sol enoid

the gas only into the

has t hus been opened. 22. Pl ant

®

24¢ S’

to ;?1 ji characterized in that all or
I|nes r

e provided with a neans for
Plant according to Caim 22,

e said neans for creating a pressure drop
OW ng neans:

10 - a calibrated

hut - of f val ve;

ation of plpemork used in the line; 15
zl e for injecting gas into the

he rel evant |i ne.
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